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panies including BASF Corporation and
Borden Chemicals and Plastics are located,
ranked highest in dangerpotential.
Research on such methods that are used
to determine population exposures from pol-
lution sources indicates thatstudyresults can
vary greatly depending on the selection of
the geographical unit (e.g., zip code, coun-
ty), the assumptions used in applying indi-
rect measures of exposure (e.g., quantity
released, number of simultaneous releases,
and the effectiveness ofbarriers in mitigating
releases), andotherfactors.
Industry and government scientists who
have examined the report question whether
the worst-case scenario used in the report is
appropriate. Theysuggest that other assump-
tions would provide a more realistic worst-
case scenario and also lead to more credible
comparisons amongfacilities andlocations.
The Chemical Manufacturers Associ-
ation stated that the report "ignores the
extensive risk management planning done
by communities, state, and federal govern-
ments and companies in the past five years."
The statement continues, the "CMA is com-
mitted to working with the public on acci-
dent prevention programs." The statement
goes on to say that "the National Safety
Council ranks chemical manufacturing as
one ofthecountry's safest industries."
Craig Matthiessen, of the U.S. EPA
Chemical Emergency Preparedness and
Prevention Office, responds that while more
is being done to prevent chemical accidents
than the report indicates, additional efforts
are needed. These efforts, he says, should
recognize that no one approach is best for all
situations and that risk communication and
management should focus on the things that
are most likely to go wrong and how to deal
with them.
One ofthe report's authors, Hillel Gray
of the National Environmental Law
Institute, said that Nowhere to Hide focuses
attention on asignificant problem and is the
first attempt to assess the extent ofthe prob-
lem by evaluating relative disaster potential
nationwide. He also suggests that ifindustry
would provide more public information, the
accuracy of the hazards could be better
assessed and prevention of hazards from
chemical accidents could beenhanced.
The authors ofNowhere to Hide consid-
er the report afirst step in analyzing the rela-
tive hazards ofchemical accidents across the
United States, although it does not provide
quantitative estimates of individual risks.
The report calls for greater sharing ofinfor-
mation among government, industry, and
the public so that a more accurate evaluation
of hazards to individuals and prevention
actions can be achieved, especially at the
local level.
New Clinic for Chemically
Related Illnesses
The Center of Excellence for Chemically
Related Illness opened last August at
Harborview Medical Center in Seattle,
thanks to a cooperative effort between the
University ofWashington's Occupational
and Environmental Medicine Clinic and the
state's Department of Labor and Industries
and Department ofHealth. Perhaps the first
ofits kind in the country, the center repre-
sents the culmination of state legislation
passed in 1994 and places under one roof
research efforts, educational programs, and
clinical care forpeople exposed to chemicals.
Through a competitive process, the two
state departments awarded the contract to
open the center to Harborview and designat-
ed itas acenterofexcellence-in partbecause
the center already operates the well-respected
Occupational and Environmental Medicine
Clinic. "Acenterofexcellence is aplacewhere
a patient can go to get comprehensive treat-
ment," says Lindsay Shuster, medical pro-
gram specialist with the Department ofLabor
and Industries. "It's a place where patients
and physicians can go early in the game.
You're not sending people all over the coun-
try." According to Shuster, Harborview is
ideal for such a clinic. Not only does it oper-
ate in an academic setting, it is staffed by a
group of medical professionals whose com-
bined expertise spans a spectrum of disci-
plines-from medical toxicology to occupa-
tional, environmental, and emergency medi-
cine-necessary to evaluate, treat, and
research chemical illnesses. However, one
medical professional oversees each patient's
treatment, following the case from beginning
to end. In addition to standarddinicfacilities,
the center also has an exposure chamber for
evaluating controlled exposures to known
concentrations ofchemicals.
Tw~ro satellite dinics, one in Spokane and
one in Toppenish, will bring the center's
expertise and assistance to central and east-
ernWashington aswell. "What's reallyexcit-
ing," says Shuster, "is that people in rural
settings can have access." The Toppenish
satellite serves farm workers in a region
where pesticides are routinely used. Amobile
laboratorywill travel the state, providing on-
site environmental evaluations.
Though any individual can seek treat-
ment at the center (through private insur-
ance carriers), it primarily serves patients
exposed to chemicals in the workplace and
who have filed claims with the state.
"Individual workers were feeling that their
daims about exposure towork-related chem-
icals were not being handled in a uniform
manner," says Jeffrey Burgess. Burgess, a
physician who is board-certified in emer-
gency medicine and medical toxicology, is
director ofthe center and ofthe university's
Occupational and Environmental Medicine
program. From 1994 to mid-1995, the state
processed about 3,600 claims for illnesses
related to chemical exposure.
According to Burgess, a number ofoccu-
pations, including manufacturing jobs that
use solvents and corrosives, can exposework-
ers to harmfil levels ofchemicals. "We'll be
collecting data to allow us to understand bet-
ter the situation inwhich chemical exposures
occur," he says. These data provide informa-
tion about a number ofparameters, includ-
ing demographic characteristics, pre- and
post-exposure health assessments, the source
and extent ofexposure, and the diagnosis for
chemical illness.
In addition to managing individual
cases, Burgess and his colleagues will be
doselywatching the status ofchemical expo-
sures in general. "We'll be looking at a criti-
cal mass ofpatients," he says. Within a year,
he hopes, the staffwill be well on its way to
developing diagnostic tests for evaluating
specific chemical illnesses. Though many of
the center's patients suffer from easily
defined ailments such as occupational asth-
ma, peripheral neuropathy, and dermatitis,
some suffer from a less specific amalgam of
symptoms, often dassified as multiple chem-
ical sensitivity.
Besides fulfilling clinical and research
goals, the center will likely have a far-reach-
ing impact on public policy in the state,
Burgess says. Burgess and Shuster point out
that the center's practical influence already
extends beyond medicine by recommending
protective equipment and work-site modifi-
cations to prevent returning workers from
becoming ill again.
Battling EMF Reports
The debate on the health effects ofelectro-
magnetic fields (EMFs) rages as contradictory
reports call for different standards. A draft
report ofthe National Council on Radiation
Protection and Measurements (NCRP) calls
for exposure limits to minimize potential
health hazards associated with EMFs, but it's
unclear whether the prematurely publicized
recommendation will survive peer review.
Meanwhile, onOctober9 inSweden, govern-
ment researchers offered asomewhat different
assessment of the EMF problem, saying
health risks don'twarrant exposurelimits.
According to the unofficial NCRP
report, new day-care centers, schools, play-
grounds, houses, and other structures should
not be built in areas where ambient or
"background" EMFs exceed the two-milli-
gauss (mG) level. Furthermore, the report
says, ambient EMFs near existing structures
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should be reduced to the 2-mG level, or at
least "as low as reasonably achievable"
(ALARA), within the next 10 years.
"Though not unanimous, the predomi-
nant view of the committee is to recom-
mend the ALARA approach," the draft
report states, adding that research findings
"are sufficiently consistent . . . to suggest
plausible connections between [extremely
low-frequency] EMF exposures and disrup-
tion of normal biological processes, in ways
meriting detailed examination of potential
implications in human health."
NCRP President Charles B. Meinhold is
urging policy makers to disregard the draft
EMF report, which was leaked to the news
media before clearing peer review. Chartered
by Congress in 1964, the private, nonprofit
group convenes committees ofvolunteer sci-
entists to review existing literature and advise
government agencies on various radiation
issues, explains James Spahn, a senior staff
scientist at the NCRP. Like all NCRP docu-
ments, the EMF report will be subjected to
an extensive peer-review process, Spahn
adds.
While NCRP officials are scrambling to
downplay the leaked report, it's being
praised by the U.S. EPA, which provided
$235,000 worth of funding for the study.
"This is the first comprehensive review of
the world's literature on extremely low-fre-
quency EMFs," claims EPA Project Officer
Joe Elder.
But Elder can't predict whether the
report will influence U.S. policy because the
EPA is no longer primarily responsible for
EMF research. In October 1992, Congress
shifted EMF research to the U.S. De-
partment of Energy and the NIEHS, by
establishing the Electric and Magnetic Fields
Research and Public Information
Dissemination (EMF RAPID) Program.
Dan VanderMeer, NIEHS director of pro-
gram planning and evaluation and manager
of the EMF RAPID Program, says the
NCRP draft report won't grab his attention
unless peer reviewers give it the green light.
"We're not going to do anything until we
have a final document," he says. "The
NIEHS official position is that there are
inadequate data to make any recommenda-
tions about EMF exposure levels."
W. Ross Adey, chair of the 11-member
NCRP committee, declines to say much
about the draft report, although excerpts
appeared in the July/August 1995 issue of
Microwave News. "The report speaks for
itself," says Adey, a neurologist and chiefof
research at the Pettis Memorial Veterans
Affairs Medical Center in Loma Linda,
California.
In a 1993 interview with EHP, however,
Adey said EMFs have clearly been shown to
alter basic cellular activities. For example, he
said, EMFs can disrupt the function ofcalci-
um ions, which carry signals to the interior
of cells, where growth and metabolism are
controlled. Also, EMFs may interfere with
communication or "whispering" between
cells, he said. Biological studies, Adey said,
suggest that EMFs may co-promote tumor
growth byworking in tandem with chemical
pollutants.
The draft NCRP report says numerous
epidemiological studies in the United States
and Europe "indicate a positive association
between childhood cancers and exposure to
magnetic fields" stronger than about 2 mG.
Strong EMFs have also been statistically
linked to increased rates of adult leukemia
and brain cancer among workers in certain
industries, the report says. Though biologi-
cal studies have not yet revealed an
"unequivocal link" between EMFs and can-
cer, the committee says, animal and tissue
models "are consistent with an initiation-pro-
motion (epigenetic) model oftumor forma-
tion." In light ofsuch findings, the commit-
tee concludes, EMF exposure should be
drasticallyreduced.
Achieving a 2-mG goal could prove
extremely challenging, however, since
household appliances generate much
stronger fields, at least on a periodic basis.
An electric shaver, for example, may pro-
duce up to 600 mG of electromagnetic
energy, according to public information
prepared by the NIEHS. People livingwith-
in 50 feet of a 115-kilovolt electrical trans-
mission line might be subjected to a 6.5-
mG field on a continuous basis, the NIEHS
EHPnet
The National Institute ofEnvironmental Health Sciences is one of 17 research-based
institutes within the National Institutes of Health (NIH). One fact that has often
been spotlighted is the NIEHS's unique location outside of the Washington, DC,
metro area (where the remaining institutes are located). The NIEHS is nowspotlight-
ing its newest location on the World Wide Web at URL: http://www.niehs.nih.gov.
At this site, users may benefit from the knowledge and expertise ofNIEHS scientists
studying the interrelationship of environmental factors, individual variability and
genetic susceptibility, and age in human
healthand disease.
The NIEHS site offers an extensive
array of public health information,
research grant information, contract
activities, research databases, environ-
mental health news, the NIEHS library,
and more. From.the NIEHS home
page, users can access additional insti-
tute home pages through hyperlinks.
The Biology Home Page hyperlink
allows access to anumberoflaboratories and programs through the Scientific Database
Server induding theNational Toxicology Program (NTP) database. The NTP also has
its own home page where users can obtain information on receiving publications such
as the Biennial Report on Carcinogens and the NTP Annual Plan. The home page of
the Laboratory ofQuantitative and Computational Biology provides information on
topics such as risk assessmentand molecular modeling.
Users interested in research opportunities with the NIEHS can access the NIEHS
Contracts hyperlink, which provides an electronic bulletin board of all current
research and development requests for proposals (RFPs). Users may register on-line to
receive information and amendments to current and future RFPs. A hyperlink to the
Grants Management Branch leads users to a listing ofcurrent grants available from
the NIEHS. Access to the NIEHS Superfund Basic Research and Training Program
provides information on the projects, researchers, and institutions involved in this
program. Training opportunities are also available through a link to the NIEHS
Summers ofDiscovery Program.
Hyperlinks to two other sites highlight the NIEHS's commitment to providing
accurate and timely environmental health information. The NIEHS EnviroHealth
Clearinghouse hyperlink is now available to inform users on accessing this service.
EnviroHealth provides answers to questions about current environmental health and
related issues and directs users to scientists with specific expertise in different areas.
The on-line version ofEnvironmentalHealth Perspectives offers a sampling ofresearch
and news from thejournal aswell as subscription and submission information.
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says, and a 500-kilovolt line could pump
out 29.4 mG at the same distance.
Thomas S. Tenforde, a vice president for
the NCRP and chief scientist in the health
division of Battelle Pacific Northwest
Laboratory, says a 2-mG ambient exposure
limit "would really shut down some tech-
nologies," such as electric trains. "There are
limits to what one can consider for the sake
of safety without going back to the Dark
Ages," adds Tenforde, who will help review
the draft report on EMFs.
Nevertheless, Constantine J. Maletskos,
an NCRP consultant and executive secretary
for the report, believes the EMF report will
ultimately be approved-perhaps within the
first halfof 1996. Because NCRP reports are
scrutinized by 75 council members and
other experts, however, the review process
can result in "vast changes," the NCRP's
Spahn cautions.
Whether or not the 2-mG recommenda-
tion makes it through review, the EMF
debate is destined to continue as additional
reports are made public. For instance,
researchers at the National Institute for
Working Life (NIWL) in Stockholm say
studies reveal a "credible but weak" associa-
tion between certain cancers and EMF expo-
sure, reports Kjell Hansson Mild, an associ-
ate professor for NIWL in Umea. Based on a
1995 literature review published in the
EuropeanJournal ofCancer Prevention, Mild
says, the advisory group endorses "prudent
avoidance" of excessive EMFs, but steers
clear ofrecommending exposure limits.
The National Research Council expects
to release a status report on the EMF
RAPID initiative within the next fewweeks,
reports John Zimbrick, director of the
NRC's Board on Radiation Effects. Another
NRC report on potential EMF health effects
should be distributed byJanuary or February
1996, Zimbrick says.
Also inJanuary, the EPAhopes to release
an EMF report focusing on cancer risks.
Robert McGaughy, a staff member at the
EPA's National Center for Environmental
Assessment, says the report contains no rec-
ommendations, but conclusions about can-
cer risks are "similar" to the NCRP report.
Robert L. Park, a physicist and
spokesperson for the American Physical
Society (APS), is harshly critical ofAdey and
the draft NCRP report. Park, who dismissed
EMF safety fears in an April 1995 statement
prepared on behalf of the 45,000-member
APS, lambasted the NCRP draft in a
September 29 letter to the editors ofScience.
The NCRP document "was leaked by its
authors," Park charged, "precisely because
they knew its prospects for adoption by [the
NCRP] lie somewhere between slim and
zero.
Building a bettor berm. A new firing range
apparatus prevents lead from entering the
environment.
Adey is angered by Park's allegations,
and he hotly denies any involvement in the
news leak. Louis Slesin, editor and publisher
ofMicrowaveNews, confirms that "Adey did
not leak the report, nor did any member of
the committee." Described by VanderMeer
as "highly respected" in his field, Adey insists
that the biological evidence of EMF health
effects can no longer be ignored by U.S. pol-
icy makers. Another NCRP committee
member, David 0. Carpenter, dean of the
School ofPublic Health at the University of
Albany, agrees, saying "the evidence is suffi-
ciendystrong" to warrant regulatory action.
New legislation to limit EMF exposure
seems unlikely, however. Congressman
George Miller (D-California) had proposed
legislation several years ago to ban new
schools and day-care centers in areas where
EMFs exceed 2 mG. But that proposal was
abandoned, according to Daniel Weiss, a
spokesperson for Miller. "We gave up on
that issue," Weiss says, citing "the inconclu-
siveness ofthe evidence."
Nor does it seem likely that the EMF
issue will be resolved in the courts. In
California, Marie Covalt of Orange County
is suing the San Diego Gas & Electric
Company, charging that high EMF levels
have made her home uninhabitable. Fifteen
leading scientists, including at least nine
physicists and six Nobel laureates, filed an
opinion on behalf of the power company,
arguing that "no serious danger to health due
to exposure to normal intensities oflow fre-
quency electromagnetic fields has been estab-
lished." Epidemiological surveys have failed
to rule out all potential risk factors, the scien-
tists say, and biological effects aren't consis-
tently repeatable.
Getting the Lead Out
For law enforcement officers, fear of"taking
some lead" may now extend beyond their
aversion to being shot in the line of duty.
Officers and sportsmen alike have become
increasingly concerned about the safety of
outdoor firing ranges where small lead parti-
cles from the fragmentation of bullets can
contaminate nearby air, soil, and water.
One recent effort, however, may have pro-
duced the nation's first self-cleaning firing
range.
In recent years, a number of firing
ranges across the country have been closed,
largely due to military cutbacks. According
to Jerold Johnson, a U.S. Bureau of Mines
(USBM) engineer, the military is concerned
about lead from the closed ranges entering
the surrounding environment. The majority
oflead at these ranges comes from lead bul-
lets fired during practice sessions: lead parti-
cles-and particles ofother less toxic heavy
metals such as copper and zinc-are created
as the bullets strike other spent bullets
lodged within a berm (the area behind the
targets where the bullets land). "The main
problem is not breathing the dust outside,"
says Johnson. "It's the lead particles getting
into the soils and water."
The ultrafine lead particles can be car-
ried by wind and collect in nearby soil.
There they can be taken up by plants. A
USBM report showed levels oflead in vege-
tation growing in contaminated soil was
100 times that of background soil samples.
Lead in soil can also have adverse health
effects onwildlife in the region ofthe shoot-
ing range. Of most concern, however, is
groundwater that becomes contaminated
when rainwater percolates through the lead-
laden soil.
Short-term exposure to lead, one of the
most widely distributed environmental neu-
rotoxins, can cause a series ofproblems in
adults including eye, throat, and nose irrita-
tion; headache, fever, and chills; and muscle
aches. Long-term exposures can result in
loss of appetite, weight loss, vomiting, irri-
tability, fatigue, dizziness, insomnia, and
visual impairment. In children, the effects of
lead exposure may have much more pro-
found consequences including impaired
neurological development.
A study conducted by the Naval Faci-
lities Engineering Service Center that char-
acterized military shooting ranges around
the country revealed that the buildup of
bullets at the target and in the berms consti-
tutes a major source of metal (mostly lead)
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